The title compound, C 16 H 16 N 2 O 2 , is a carbazole derivative with the 3-position substituted by a nitro group and the 9-position substituted by an n-butyl group. The nitro group is inclined to the benzene ring to which it is attached by 4.4 (2) . The n-butyl substituent has an extended conformation and lies almost normal to the plane of the carbozole ring. In the crystal, inversion-related molecules stack along the a axis and are linked via offsetinteractions, forming columns [shortest intercentroid distance = 3.773 (1) Å ].
Structure description
Carbazole-based materials are well known for their excellent thermal stability, holetransporting properties, versatile structural derivatization, and their ability to form amorphous films. Such compounds have also been used to produce high-performance blue phosphorescent organic light-emitting diodes (Ye et al., 2010) . When a n-butyl group is introduced into the molecule, it enhances the solubility and film-forming ability. A nitro group can form non-covalent interactions, especially hydrogen bonds, and exhibits a diversity of chemical and biological actions (Trzesowska-Kruszynska, 2015) . The synthesis and crystal structure of the title compound, with both a butyl and a nitro substituent, is described herein.
In the title compound, Fig. 1 , the bond lengths and angles are similar to those in the related compound 1-nitro-9H-carbazole (Kautny & Stö ger, 2014) . The carbazole ring system is, as expected, almost planar (r.m.s. deviation = 0.01 Å ) and the nitro group is inclined by 4.4 (2) to the benzene ring to which it is attached. The n-butyl substituent has an extended conformation and lies almost normal to the plane of the carbozole ring system. Its mean plane is inclined to the central five-membered ring by 77.6 (2) .
In the crystal, inversion-related molecules stack along the a axis and are linked via offsetinteractions, forming columns (Fig. 2) . The shortest intercentroid distance is data reports Cg1Á Á ÁCg3 i = 3.773 (1) Å [Cg1 and Cg3 are the centroids of rings N2/C3/C6/C11/C16 and C11-C16, respectively, interplanar distance = 3.536 (1) Å , slippage = 1.316 Å , symmetry code: (i) Àx + 1, Ày, Àz + 2].
Synthesis and crystallization
The precursor N-(n-butyl)-carbazole was prepared in accord with the literature method (Yang et al., 2005) . Carbazole (3.3 g, 20 mmol) was added to a mixture of NaOH (1.3 g, 32 mmol), Bu 4 NBr (0.3 g) as phase-transfer catalyst in 20 ml CH 3 COCH 3 . The mixture was stirred for 1 h and then 1bromobutane was slowly added. After refluxing for 24 h, no carbazole was present (monitoring by TLC). The solvents were removed under reduced pressure, and 20 ml water was added to the flask and a white solid precipitated out. The white solid was filtered and washed several times with water, dried and recrystallized from ethanol solution giving white needleshaped crystals (yield: 4.1 g, 90.1%).
The title compound was prepared in accord with the literature methods (Shufen et al., 1995; Zhang et al., 2014) . N-(n-butyl)-carbazole (5.6 g, 25 mmol) was dissolved in dichloromethane (50 ml) and the solution cooled (ice-water bath) to 273-275 K. Concentrated nitric acid (65-68%, 2.2 ml, 32 mmol) was added dropwise over one hour with vigorous stirring. Stirring was continued for a further hour at 283 K, after which time all of the N-(n-butyl)-carbazole had reacted. The liquor was steam distilled to remove dichloromethane, then the mixture was cooled and filtered and the product obtained was washed several times with water. The residue was purified by flash chromatography on silica gel using dichloroethane as eluent (yield: 5.8 g, 86.5%). Yellow block-like crystals of the title compound, suitable for X-ray diffraction analysis, were grown from ethanol solution by slow evaporation at room temperature in about one week.
Figure 2
Crystal packing of the title compound, viewed along the a axis. H atoms have been omitted for clarity. Computer programs: SMART and SAINT (Bruker, 2007) , SHELXS97, SHELXL97 and SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al., 2008) .
Figure 1
The molecular structure of the title compound, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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